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Except for the recently described tribes Paraulacini (NievesÐAldrey et al. 2009 ) and Qwaqwaiini (Liljeblad et al. 2011) , gall wasps that belong to Cynipidae (Hymenoptera) are divided into three groups: the woody rosid gallers (tribes Diplolepidini, Eschatocerini, Pediaspidini, and Cynipini), the herb gallers (tribe Aylacini), and the inquilines (tribe Synergini) (Ronquist 1999 , Liljeblad et al. 2011 . The woody rosid gallers form a large monophyletic group and each tribe has a conserved association with its host plants Ronquist 1998, Ronquist and Liljeblad 2001) . Conversely, the herb gallers represent a paraphyletic assemblage that occurs on a wide range of mainly of herbaceous host plants (Ronquist 1994 (Ronquist , 1999 Liljeblad and Ronquist 1998) .
The genus Diastrophus Hartig, 1840 (tribe Aylacini) currently contains 18 species (Schick et al. 2003, Melika and Klymenko 2005) . In the Nearctic region, seven of these species are associated with Rubus (Rosaceae), Þve with Potentilla (Rosaceae), one with Fragaria (Rosaceae), and one with Smilax (Smilacaceae) (Burks 1979) , but the host relationship of the remaining species, D. piceus Provancher, is unknown (Schick et al. 2003) . While only three Diastrophus species have been reported to occur on Rubus, Potentilla, and Hieracium (Asteraceae) in the Western Palearctic region, the host relationships of each of these species is different (Schick et al. 2003, Melika and Klymenko 2005) .
The gall wasp, Synophromorpha taketanii Abe (Hymenoptera: Cynipidae: Synergini), was described from a stem gall on R. palmatus Thunberg in Japan (Abe 1998) . This gall is similar in appearance and structure to that induced by D. rubi (Bouché ) (Abe 1998) . To our knowledge, the other members of the genus Synophromorpha are inquiline gall wasps that emerge from galls induced by Diastrophus spp. (Ritchie and Shorthouse 1987) implying that one undescribed species of Diastrophus must occur in Japan (Abe 1998 , Schick et al. 2003 .
Here, we describe a new species of Diastrophus that was reared from a stem gall on R. palmatus in Japan. Its taxonomic status and the biogeographic signiÞ-cance of its occurrence in the Eastern Palearctic are also discussed.
Materials and Methods
Abbreviations and Terminology. The following morphological abbreviations are used: POL, the postocellar line (the distance between the inner edges of the two lateral ocelli); OOL, the ocular-ocellar line (the distance from the outer edge of a lateral ocellus to the compound eye); and LOL, the lateral-ocellar line (the distance between lateral and median ocelli). Morphological terminology follows Richards (1977) , Ronquist and Nordlander (1989) , Ronquist (1994) , and Liljeblad et al. (2008) ; terminology describing surface sculpture follows Harris (1979) . Gall numbers (as C-xxx) and the Japanese names of galls follow Yukawa and Masuda (1996) .
Examination of External Morphology. The external structure of the dry-mounted wasp and gall specimens was examined under binocular stereomicroscopes (model SZ60, Olympus, Tokyo, Japan; model MZ12, Leica, Solms, Germany, Þtted with a model DS-L1 camera control unit, Nikon, Tokyo, Japan), and the lengths of the forewing and hind tibia of nine females were measured using an ocular micrometer. Two specimens (one without a head, another without a metasoma) were gold-coated with a sputter coater and examined with a scanning electron microscope (model JSM-5600LV, JEOL, Tokyo, Japan). The right forewing of a female wasp was slide-mounted in Euparal.
Phylogenetic Analysis. Schick et al. (2003) examined 43 adult morphological and four gall characters of all Diastrophus species known at the time; D. piceus was excluded from their analysis as it was not considered to be a valid species (Beutenmü ller 1909). Similarly, the 47 characters of the new species from Japan were examined, with Xestophanes potentillae (Retzius) used as an outgroup in the phylogenetic analysis. Because the character states of some Diastrophus hieracii Melika & Klymenko characters are impossible to code as in Schick et al. (2003) , judging from the original description, this gall wasp species was excluded from our phylogenetic analysis. Schick et al. (2003) inferred the phylogenetic relationships among almost all species of Diastrophus and their closest relative, X. potentillae, based on the character states of the 47 characters. In the current study, the new species from Japan was considered in addition to the taxa considered by Schick et al. (2003) in their phylogenetic analysis. To clarify the phylogenetic position of the new Japanese species, the phylogenetic relationships among these taxa were analyzed using parsimony with PAUP* v4. b10 (Swofford 2002) . A heuristic search was performed with the step-wise addition option and 1,000 random addition sequence replicates. Default options were used for the other settings. All characters were unordered and unweighted.
Specimens Examined. In total, 11 females that emerged from the galls were examined to determine whether they belong to the new gall wasp species. All of the specimens examined were deposited at the Biosystematics Laboratory, Graduate School of Social and Cultural Studies, Kyushu University (BLKU). Holotype Female. Head dark brown to black except for brown antenna and brown to yellowish brown mandible and palpi; mesosoma dark brown to black except for brown tegula and brown to yellowish brown legs; metasoma dark brown to black. Head 1.5ϫ as broad as high in anterior view, as broad as mesosoma in dorsal view. Vertex shiny with sparse setae, POL: OOL: LOL ϭ 3: 5: 2. Distance between antennal rims 0.5ϫ as long as distance between antennal rim and inner margin of compound eye, area between compound eye and antennal socket transversely strigate, depression beneath eye strigulate, lower face with setae, facial strigae radiating from lateral clypeus almost reaching eye margin, malar space rugose, ventral part of clypeus projecting over mandibles, mandible with setae. Antenna 14-segmented; relative lengths of ßagellomeres: 1.2, 0.9, 0.9, 0.9, 0.8, 0.8, 0.7, 0.7, 0.6, 0.6, 0.5, 0.7.
Results

Diastrophus japonicus
Pronotum pubescent, strigate; pronotual plate 2ϫ as wide as height in anterior view; admedian depressions separated medially. Mesoscutum shiny with scattered setae; notaulus complete, distinct, posteriorly wide; anteroadmedian and parapsidal signa rudimentary. Scutellum rugose with two fovae at base, foveal septum present; lateral propodeal carina distinct, area between carinae rugose. Mesopleuron shiny except for pubescent lower part and subalar triangle. Mesofurcal pit situated posterior to centers of mesocoxal Tarsal claw with long subapical seta, apex of claw strongly bent, base expanded to lobe which is pronounced but blunt, incision rounded.
Metasomal terga II and III normally segmented, shiny, smooth; metasomal tergum II with a few setae basolaterally. Hypopygial spine short with a few setae.
Length of forewing 3.0 mm, of hind tibia 0.96 mm. Male. Unknown. Variation. The female antenna usually has 14 segments, but the antenna of one female has 13 segments, possibly because of fusion of two apical ßagellomeres. Length of forewing (mean Ϯ SD): 2.4 Ð3.1 (2.9 Ϯ 0.24) mm (n ϭ 9), of hind tibia: 0.84 Ð1.1 (1.0 Ϯ 0.10) mm.
Type Material. Holotype. Female, with three labels of ÔHinoemata, Fukushima Pref., Japan, 2-V-2004, S. Usuba leg.,Õ ÔHost C-331, Rubus palmatus, em. 10-V-2004,Õ and ÔHolotype.Õ Paratypes. Five females, same locality, date, collector, and host as the holotype.
Other Material Examined. Two females, same locality, date, collector, and host as the holotype (one lost head, the other lost metasoma). Two females, Yonaki Pass, Kyoto City, Kyoto Pref., 28-III-1999, Y. Abe leg., Rubus palmatus, em. 20-IV-1999; one female, same locality, date, collector, host, and em. 18-IV-1999.
Etymology. Named for its occurrence in Japan. Gall. Stem gall on R. palmatus (Fig. 4B , see also Yukawa and Masuda [1996] , Þg. C-331; Abe [1998] , Þg. 4). The name of gall "Kiichigo-kuki-kobu-zuifushi" meaning "R. palmatus-stem-swelling-pith-gall" in Japanese.
Geographic Distribution. Japan (Honshu, Kyushu). Distribution in Kyushu is based only on occurrence of galls (Yukawa and Masuda 1996, Abe 1998) .
Remarks. According to a key to Western Palearctic genera of Aylacini (NievesÐAldrey 1994), this new species can be classiÞed as a member of Diastrophus because the adult female has the following diagnostic characteristics of this genus: 1) the base of tarsal claw is strongly expanded to form a lobe, 2) the R1 and Rs veins do not reach the anterior margin of the forewing, and 3) the metasomal terga II and III are normally segmented.
The character states of the 47 characters (Schick et al. 2003) 
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ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA Vol. 106, no. 3 ing to Melika and Klymenko (2005) , the longitudinally linear carinae are present on the scutellum of D. hieracii, but absent on the scutellae of D. rubi and D. mayri. However, Schick et al. (2003) reported that these carinae are indeed present in the latter two species (characters 18 and 19 in Schick et al. 2003) .
Because of this discrepancy, we did not consider these characters, and regarded the character states of characters 18 and 19 in D. japonicus as unknown. The unweighted analysis produced a single most parsimonious tree ( The following three characters are synapomorphies for species belonging to the clade comprising D. japonicus: 1) the metasomal tergum II is about half the length of the metasoma in lateral view ( Fig. 3A ; character 25 in Schick et al. 2003) , 2) the gena is posteriorly strigulate (character 31 in Schick et al. 2003) , and 3) gall growth occurs above ground (character 44 in Schick et al. 2003) . 
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Discussion
The presence of Diastrophus galls and subsequent emergence of the host-speciÞc inquiline, Synophromorpha taketanii Abe, implied the existence of an undescribed species of Diastrophus in Japan (Abe 1988 , Schick et al. 2003 . In the present article, we describe this new species as D. japonicus. Moreover, as in Schick et al. (2003) , we inferred the phylogenetic relationships among almost all members of Diastrophus: D. japonicus and the congeners investigated by Schick et al. (2003) . However, as in a previous study (Schick et al. 2003) , low consistency indices (see Results) suggested that the characters examined show homoplasy among the species of Diastrophus. To clarify the phylogenetic position of D. japonicus within the genus, a high-resolution phylogeny based on molecular data may be required.
The causal process underlying the geographic distribution of D. japonicus is considered to be ascribable to 1) the opening of the Sea of Japan and 2) dispersal during the Pleistocene. First, the Sea of Japan started opening in the Miocene (20 million years ago [Mya] ) and was completed in the Late Miocene to Early Pliocene (5 Mya) (Yamanoi 1998) . If the ancestral species of Diastrophus was not only distributed in both the Western Palearctic and the Eastern Nearctic, as suggested by Schick et al. (2003) , but also in the Eastern Palearctic, then the ancestor would have ex- perienced this vicariant event. Second, the sea level during the Quaternary (2.4 MyaÐPresent) was low because of the glacial-interglacial cycles (Hewitt 2000) . The lowering of the sea level resulted in the Japan Archipelago becoming contiguous with the Asian continent, allowing plant and animal species to migrate across this land bridge to the Japan Archipelago. Fossil records of large land animals suggest that such land bridges between the Japan Archipelago and the Asian continent occurred on at least four occasions: 1.2, 0.63, and 0.43 Mya via the East China Sea or the Yellow Sea (Taruno 2010) , and once via Sakhalin in the late Pleistocene (Kawamura 1998) . The ancestor of the Japanese Diastrophus may have migrated across such land bridges. The collection of Synophromorpha from Southeastern China was reported as unpublished data by Liu in Schick et al. (2003) . Therefore, an undescribed species of Diastrophus is most likely to occur there. Inclusion of this species and molecular analysis will clarify both the phylogeny of Diastrophus and the historical biogeography of the genus.
